Status epilepticus has been defined arbitrarily as a series of two or more major convulsions without intervening recovery of consciousness or as continuous major convulsions lasting for more than one hour (British Medical Journal, 1972) . In the recently published Dictionary of Epilepsy (Gastaut, 1973) , status epilepticus has been described as: 'a condition characterised by an epileptic state that is sufficiently prolonged or repeated at sufficiently brief intervals so as to produce an unvarying and enduring epileptic condition'; such tautology emphasizes our ignorance. Several terms such as 'uncontrolled seizure activity', 'acute repetitive seizures', 'partial epileptic state', 'twilight state', 'minor status epilepticus', have appeared in the recent literature to describe practically continuous attacks which may be at variance with major status epilepticus. In infants and young children during such episodes, which may last hours or days, the clinical manifestations are usually even more varied than those of adults and verbal communication cannot be relied upon to assess the severity and the continuity of the 'epileptic state'.
In the present paper the term 'prolonged seizures' indicates any combination of clinical (Accepted 4 November 1974.) 371 manifestation of the epilepsies lasting 20 or more minutes associated with a variety of continuing discharges as seen in the electroencephalogram (EEG). Prolonged seizures are usually considered to be a medical emergency, requiring urgent treatment. Paraldehyde, diphenylhydantoin,thiopentone, and, more recently, diazepam, are commonly used but in the recommended doses have a considerable soporific effect. This makes it difficult to assess clinically whether the patient's unrousability is due to drug effect or to the continuation of prolonged seizures.
In contrast with the commonly employed slow intravenous infusion of anticonvulsants in the control of prolonged seizures, a different approach has been used in the present study. The drug was given intravenously in a small dose rapidly injected as a bolus under continuous EEG monitoring and, of course, continuing clinical observation.
METHODS
Over the period 1957-73 episodes of prolonged seizures had occurred in 328 children referred for neurophysiological investigations, whether during or after an episode. In 51 of these (37 boys and 14 girls) one or more attempts to control the prolonged seizures were made as described below in the course of 65 episodes. There were 15 babies below 1 year, 27 children between 1 and 6 years, and 9 between 6 and 15 years of age.
The EEGs were taken with uniform techniques using silver-silver chloride electrodes, stuck to the scalp with collodion according to measurements from bony landmarks (Pampiglione, 1956) . Whenever possible, a polyelectromyogram (EMG) was also obtained with techniques previously described (Pampiglione, 1966 
RESULTS
The main clinical features of the prolonged seizures are listed in Table 1 , but there was some degree of variability in the severity of the clinical phenomena in each baby or child. During 13 episodes the seizures were of mixed type throughout. Moreover, in 12 children who had been studied during multiple episodes, the clinical features were not identical in each episode. There was a greater variability of clinical features in the first year of life than in the older children. Tables 3 and 4. When the clinical seizures were interrupted and the discharges in the EEG disappeared after the rapid injection of the drug, such effects usually became obvious in less than half a minute from the end of the injection. However, in five cases such effects appeared less promptly, being delayed for a further 30 to 90 seconds. In these cases, it was presumed that the drug did not reach as a bolus the area of the brain responsible for the seizures, possibly because of vascular occlusion as in multiple embolism.
When for various reasons the intravenous injection could not be administered as rapidly as desirable, both clinical and EEG effects were much less obvious and often uncertain, probably due to the lower concentration of the drug in the blood. A rapid amelioration in the EEG was never seen without a concomitant clinical improvement, but in 24 children a transitory arrest of the motor phenomena occurred within half a minute without any EEG improvement. In all these patients the clinical manifestations reappeared some three to five minutes later, presumably when the effect of the drug had vanished.
The following two cases illustrate some of the advantages and limitations of our present approach to the control of prolonged seizures. temporal and posterior temporal regions (Fig. iB) , unchanged by various stimuli including endotracheal suction. A small dose of diazepam was given intravenously as a bolus of 0.5 mg and this was followed in about one minute by a disappearance of the discharges over the right hemisphere (Fig. 1C) Fig. 2A) . These sometimes alternated with more prolonged variable tonic contractions, during which this boy became severely cyanotic. A total of 5 mg methohexitone was given in two rapidly injected doses of 2 and 3 mg. The child stopped twitching while the discharges in the EEG were greatly reduced (Fig. 2B) Gordon (1966) , Calderon-Gonzales and Mireles-Gonzales (1968), Carter and Gold (1968) , McMorris and MacWilliam (1968) , and Aicardi and Chevrie (1970) .
In an emergency situation where the most important aim is to achieve the suppression of convulsions as rapidly as possible, it is not essential to set up EEG monitoring. However, in a well-equipped hospital where there is an EEG department with experience of the intensive care situation, there are some definite advantages in a combined study of prolonged seizures to assess the efficacy of therapeutic attempts under EEG monitoring.
In children, Lombroso (1966) found that partial seizures were common but Aicardi and Chevrie (1970) thought that generalized convulsions were the most common. Our material shows that twitching or jerking often with variable distribution were common in most age groups. However, in contrast with Lombroso (1966) , we deliberately excluded the 'infantile spasms' from our material because in this syndrome each attack, though repeated, is brief and in between such attacks there are usually no continuing seizures or loss of contact.
Over the years we have used several drugs under EEG monitoring during attempts to control prolonged seizures in infants and children. With the introduction of newer, more effective, and safer drugs, the choice is now between the benzodiazepines (in particular diazepam) and short-acting barbiturates (thiopentone and methohexitone). Several authors consider intravenous paraldehyde as the best drug (Rowan and Scott, 1970; Oxbury and Whitty, 1971) primarily in adults, but intramuscular administration is preferred in children.
Diazepam is known to be very useful since the early work by Naquet et al. (1965) and in the literature the recommended doses are from 5 mg to over 100 mg as a slow infusion. In our patients, when a small dose of diazepam was sufficient to control the attacks and stop the discharges in the EEG, there was often a slight increase in fast activity, particularly over the anterior half of the two hemispheres. The 'burst-suppression phenomena' reported by Bell (1970) in the EEG of three of his patients never occurred in our studies and may have been due to the larger doses he employed. We did not meet the other complications attributed to diazepam in the literature, such as hypotension and respiratory depression (mentioned by many authors), cardiac arrest (Prensky et al., 1967) , hypothermia (Irvine, 1966) , abnormal liver function (Parsonage and Norris, 1967) , and tonic status epilepticus (Prior et al., 1972) .
Methohexitone sodium is an ultrashort-acting barbiturate often used as a rapid anaesthetic agent. This drug has been said to facilitate convulsions in some cases. This, however, has not been our experience, not only in this series of cases, but also in other groups of patients (Pampiglione, 1965) . With the small doses employed, behavioural sleep was not induced in the majority ofcases. If, however, methohexitone is injected in larger doses, for example 50 mg and pushed as a bolus, sleep is induced promptly: in some patients at this stage there may be a rapid increase in spikes in the EEG without clinical seizures. This phenomenon may be induced equally well by thiopentone in equivalent doses.
The mechanism of action and specific effects of these drugs on the central nervous system are not yet fully understood, in spite of the large amount of literature on the subject. In a given case of prolonged seizures it is not possible either on clinical or EEG grounds to predict whether diazepam or methohexitone will be the more effective and it seems probable that these two drugs act upon different neural mechanisms. In the 12 patients who had two or three separate episodes it was found that if diazepam had been of uncertain effect during the first episode methohexitone could be effective during the next. It may be advantageous to begin with methohexitone, which we know is very rapidly metabolized in a matter of three to five minutes without cumulative effects. If this is ineffective (either one or two injections) then it is worth while attempting to control the attacks with diazepam, as described above. In our experience, if these small doses rapidly given were not effective, much larger doses given more slowly were also ineffective.
In some of the patients with a gross asymmetry between the activities of the two hemispheres and gross lateralized discharges in the EEG during a prolonged seizure we have noticed that the response to either drug instead of appearing within half a minute, may occur more slowly-namely, over one minute or even nearly two minutes (see case 1). Cerebral arterial or venous obstruction may be the cause of such delay as it occurred in three children who were known to have suffered from multiple emboli some hours before the beginning ofthe prolonged seizures. Both diazepam and methohexitone induce fast activity in the EEG if given in relatively small doses in normal control subjects. This phenomenon, however, does not usually appear in an area of the cortex which may have been extensively damaged (Pampiglione, 1965) .
Rapidly injected small doses of either diazepam or methohexitone are as effective as larger doses, and certainly safer. This is probably due to the method of administration which provides sudden availability of the drug at tissue level with a fairly high though short-lived concentration capable of modifying abruptly cellular metabolism in at least some areas of the brain. When, instead, a slow intravenous infusion is employed the results are difficult to evaluate, as it is possible that over a period of hours or days the prolonged seizures may stop for unknown reasons, perhaps independently of the selected therapy. Moreover when a patient is treated with polypharmacological enthusiasm there may be accumulation of toxic effects which may interfere with the control of seizures. Levy and Fenichel (1965) have even suggested that excessive anticonvulsant medication may precipitate status epilepticus. We still know too little about normal and abnormal mechanisms underlying cerebral function to speculate further, but the practical success of our approach is sufficiently encouraging to be tried out on a larger scale, whether in children or in adults.
